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NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. 8.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formilated, furnished, or in any way
supplied the said drawings, specifications, or other
data 1is not to be regarded by implication or other-
vise 88 in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or gell any
patented invention that may in any way be related
thereto,
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INTRODUCTION

Part II of this report is the presentation of the results
and interpretation of strain data accumulated on the hook equipped
Boeing 720-027, N-113 during the Model 3500 Arresting Gear tests
at NAFEC, Atlantic City, New Jersey.

The instrumentation used to gather the data used herein is
described in Part I of this report.

Calculations on the applied nose landing gear loads and cross-
wind fuselage stresses are included.

Nose landing gear deflections were recorded but not tabularized

or utilized in the calculations of loads.
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DISCUSSION AND DESCRIPTION

The FAA Boeing 720 Dynamic arresting gear test was conducted
from October 19, 1962 to October 30, 1962 at the National Aviation
Facilily Experimental Center test site at Atlantic City, New Jersey.

Stress instrumentation used during the test were strain gages
to obtain fuselage bending and cap stresses along with the tail hook shank
stresses, Strain gage location and significance is described on pages 12
and 13 ., Figure 2 on page 14 shows the gage locations.

A metalurgical study was made of the hook shank which was
yielded during the arrestment tests, Specimens were obtained from
the yielded area and from a similar area of low stress. The stress-
strain curves drawn for these specimens showed that strain-hardening
took place. The increase in the yield strength is due to high loads
which are a combination of bending, tension, and hook dynamic behavior.
By raising the elastic limits, the fatigue strength oi the deformed section
increases for a given number of load cycles, but ultimately reduces its
fatigue life.

The engaging velocities experienced were 78,4 to 135, 6 knots
and gross weights of 135,000, 175,000, and 220, 000 pounds were used.
Off center shots were 40 ft, at the lower gross weight and 20, 40, and
60 ft, for the maximum gross weight. One test run for the 175, 000 pound
gross weight with an engaging velocity of 96, 4 knots and 10 ft. off center

was conducted. Engaging velocities, aircraft runout, distance from center-

line, hook loads, hook angles, and aircraft configuration for the actual
gross weights can be found on page 15,

Total combined effect of keel heamn stresses obtained during
arrestment and deadload stresses for tue 135,000, 175,000, and 220, 000
pound gross weight conditions are tabulated on pages 23 to 25 . The
deadload stresses are calculated on page 25 .

An analysis for the nose gear load and an example calculation
using run 25 for the Boeing 720 airplane during arrestment are on pages
26 1o 35 , Also a free body diagram of the forces acting on the air-
craft for this condition is on page 36 . Justification for using run 25
as an example is explained on page 37 ,

The cross wind stresses in the fuselage at balance station 887
due to cantilever action are small, reference page 39
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Two ¢urves were plotted on pages 42 and 43 of hook load vs
stress for strain gage 7, the steel hook attachment fitting, forward of
production station 960. It is to be noted that for high hook loads, the
stresses are starting to exceed the limits from static test load condi-
tion III (Reference: b.). Since the material is steel, these stresses are
well below the limit design stress.

All the other gages on the fuselage which were read and summarized
on Page 2 have low stresses. The stresses (Gage S17 and S18) on the
hook shank have no general trend of hook load vs stress because of the

dynamic effect during arrestment. These stresses are well under the
design limit stress.

The appendix consists of two parts:
(1) Appendix C, Interpretation of the data obtained
from the Boeing 720 and 707 hooks tested ai

Swarthmore College, Pennsylvania.

(2) Appendix D, Strain gage data reduced during the
NAFEC tests.

e el o e
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SUMMARY

The fuselage stresses, fuselage accelerations and engine
accelerations obtained on the FAA Boeing 727-027, N-113 during arrest-
ments into the Model 3500 Arresting Gear at speeds through 135.6 knots
and gross weights through 220, 000 pounds weressithin safe working levels.

A summary of stresses as obtained by strain measurement are

shown on pages 5 through 9.
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CROSS WIND STRESSES
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Ausso 40

Cross Wind Sress 1 Fuszelage @ Balane Sta. 8877

D= ¢ APV D = Droq {;orCc
Z Cp = Goeffrcient of dragq
A= Proieo“-eA area
e= Denarly on mass/vah,,(_

V= Wind \/elocu*‘-\{
Assume V= 20 mi/hr and ac.-\-Mi a0’ o a\r‘t:r—a“':

V= zp«5280 = 2.4 FL/
3600 Sec

e = Y = .03 = 00231 sh%} here Y= ‘chc}@e, we\glm)-

9 322
Ver‘ml'\'co,l TZ\—;‘]
with oo =15 <1 Cp= W1 Lrefd)
h 24,5

A= s zas = 368 {4

—_— R
(Prag ), = 1177« 368 00237 - 294 = 443
v 2
Fuelage
N\H\ _b,. = QZS" = 8-q CD = ”'g’ [.Eec'.d]
h 14.7.;/,,

A= ozseql= 4aa {4

CDy—ag)F = .95 ~444 < 00237234 = 342*
- 2.
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Ausso 4\

Moment ot RBal. Sta. 887

M = 44355 + 342 -{25 = 321550 lt-1bs
3

zé\{ Cabout taderal azis ) = 1130 n°  at Balawe Saq00 [Ee{, @.Zl_]
I{l we avsurne 1 »{ W30 w3 -(OF 2, aboak vertica | 6115) Hre
10

5%‘555 \ff\(vk& wc.»l.édl be. 3_];_52 = 2719 P5{, -A/ank 15 low,
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"Prototype Arresting Hook Installation Design for FAA-
Boeing 720 Aircraft," All American Engineering Report
M-635B

Telegram from Boeing Aircraft Co., Seattle, Washington to
John Clarkson (All American Engineering Co.), Reference
No. 6-7776-226.

Aero Dynamic Drag, Book by Sighard F. Hoernex

VYerbal conversation between John Clarkson { All American
Enginecering Company) and Dean Crimm (FAA weights engineer).
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LOADS CRITERIA

ARRESTING HOOK ASSEMBLIES, BOEING 707 AND 720 AIRCRAFT

(39

.

fe

S. 0., 1734, Task 440
GENERAL

Scope - This criteria deflines the load and load parameters which
will govern the design and analysis of the arresting hook assemblies
to be used on the Boeing 707 and 720 aircraft,

Description of Assemblies - Each arresting hook assembly will be
of the Sheaffer spring hook type consisting of a flat plate shank
welded to a hook point. A replacable light metal shoe will be bolted
to the hook point to complete the assembly.

Onc hook assembly shall be designed to meet the arresting load re-
quirements of the Boeing 707 aircraft, and the other hook assembly
shall be designed to rneet the arresting load requirements of the
Boeing 720 aircraft.

The Boeing 707 hook assembly shall be readily adaptable to instal-
lation on the Boeing 720 aircraft., However, a wecak link shall be
incorporated as part of the installation in order to preclude the
possibility of inadvertently applying to the 720 aircraft an arresting
load exceeding the structural capability of the reinforced hard point,
This will be accomplished by removing material from the 707 hook
shank and the process will thus be an irreversible one.

The Boeing 720 hook asscinbly shall not be capable of installation
on the Bocing 707 aircraft,

Requirements - References 5,1, 5,2, and 5, 3 define all specifica-
tions for the assemblies, Structural requirements resulting from
these are stated in the following sections.

LOADS

Limit Loads - Limit loads are defined as the maximum arresting
loads 1o which the assemblies will normally be subjected,  The

T jvads will be different tor the two assemblies, as noted berot

Boeing 707 A C

Boeing 720 A/E~
350, 000G 225,0004
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Yield Loads - Defined as the loads at which yielding of the assem-
blies can be expected to occur. Obtained by multiplying limit loads
by 2 yield load factor (paragraph 3).

LOAD FACTOR AND LOAD CYCLES

The factor listed below will be used to obtain the yield load as
noted in paragraph 2,2,

Yield Load Factor, YLF = 1,15,

Number of Load Cycles - Each hook assembly shall have the struc-
tural capability of being cycled from zero load to limit load and
back to zero load for a total of one hundred {100) cycles.

MARGIN OF SAFETY

Margins of safety shall be computed for critically loaded sections
as follows: ‘

M.S. [P,/ (YLF)(Limit Load Stress) | -1
y

yield ©
REFERENCES
AAE Sales Order 1485, dated 18 June 1962,

Addendum A to Sales Order Nos, 1470 thru 1485 dated 18 June 1962,

Initial Plan - Mod. 3500 Follow-On Work, Inter-Office reference
(Program Planning) EPP-1, J. N. Eustis, dated 19 June 1962.

APPROVAL
f/” - \/7,{2 )/&/11/ :j'/ ¢ /’4/- /’J
B. R, Sheaifdr /J. Clarkson
7. ) - .
P //.;,',/_7/,1_,(' Ty iﬁ// »; %& _/(//((_/‘@, s
W. Schlegel ¢ F.M. H}{hley/fy
I & el (2 Lol e
M.C. Wardle B.{. Salvadori

25 June 1962




< i
~Traanw GC\O_& LOCC\‘&'\OY\S

- , \___._\
wt \,—\
ST - ™
4 e
\~__,/ . s R
1 ,; 2w o

N
A

- . , TR SGEN T TP
Tl S SN Lo Tt~ L T oSS FlLLET
. /‘>‘\<

~ ! -
~— \z L B . N
P > i { skcrein

\/ | ! o h !
; - s - 5

) H‘OOL Do .‘\"\g_

I U U




meaow % ALT AMERICAN ENGINEERING CO. mae 49

CHECKED BY...___—— DU PONT AIRPORT - WILMINGTON, DELAWARE KODEL 0. ... .

DATE. oo - o - Lol Mey: Aadior, Dot R ,,,,.AT;,‘E?ST,“O"“ T
: TIF}u QL}\IH I rﬂu-; - - ..' P nez o - :
A S | s‘ﬁ?n St . :*rc'w‘ By - f i
- R S Xi0 v <7 X <.l E o:*,ﬂ_
4 }
e boa ~ N N j
Kipo g 7 /a } //\ l AR N £ Sl S AR N SO N _—
N ) _
A
AR
T,
. (z oo ien DT
o TS :/:
U L
- 1T o
REPR R
& P '
Lo . 1
1t s -

A

| e 22

“Q) L2 '

jo=id 121_.4
B “7( (ol 322
T20 2709 L >40'
35, Jziu+ L2l
/4_'.2f_4]§Q4 9192
94"')_




_— C73% ~ #Fe) ) 30
el Losswvs Pro T 7o

(Pwe 7255)
_W‘\core—-\\(.o_!\ Geometrie ?\-o?er'\-\c& & 5%!"_2_53 Celabions

, -
AL Sl T
T T S &c'r.‘<'

(775 s yeo, TR

@“27»/"’-"#) . e

T e e 1 7
. T Ny X
e e J - . L - Y — ————— /0

#£o - 0 T
2 30 = s SO /22
SEe T 4/}’“ A 5 3 L. lo. &g /co A
€. & zes o5 P
B
V4 P A G =2 @8R mfrr = S
> 2 =
Lx - ZpIz F K5 - (cemi(loc) T 3 7Pwr L
C 7 e oo = 427
P P A Ay,
(@ Srecs g Aoceoerwss o o gragr Camew TRemsly - -
P R A SN R ALY
Je = F b Z a5 KT s Al p #E) s fon o
R o L PxASs N dée
/c/ = 4 7 Tt e s T 9% = /7( rrE — 7_?_;) B R
& Tress e Ay T s s (Sa) T £y e
“_7,<£J: -

L TETERT T 29y s e DT ArFe Ty

A




SrE TS e g T o A
(er % go(a) & 8) )

Aoy o < NS TRUMENT AL, T Sve. Sy
“come G ez #7 GIGE w2 GAsE *3 TrEcy <Hc
A S | 3 S L = A?Ar‘/'r)’[ /{ ]{ } ﬁ
£ »/:5 b /« l PV Py e eSS W A/ i LS/
z & | © 2 lol@ o & | &
< y o , = o o o 1 o | o
s ;]! 2o | 22 S0 £5r - .z a2
Kxa SeF | S2. 7 G R FE - o<z I3 - 2ot
2= /P50 | Ses Ly L err - 37¢ FZOo T FEC
S PP | S L 252 sEFS - Fo R A o
2S5 Scor . oE2 || ccro 2oL3 |~ o s l* 73, -
/50 KLEES L 2Lz s Eppe DAZE = 247 I, 0 ]-— FEc ;
25 seea | VYO R S == g | - SRS og.e - 0320
o ccef . /PsTo | Faso Sems - gra | seso V-5
S E—/OS'.? ' Vel RS !-./jeqj

/
Al reEs
D, @ @ ~ AeraGE ce7wme Spms el “n Tzso

<
L5775 - HELSTT 1;;(.0;(;4_‘(,

G (2 S - Chicvenrmp SrwEss feowp pont, S S E S

o £ 2T x s ey (J’sf PGB0 srun 4)).
I3 /\\ - . < - P
(& F 2 = CwicvenrEr Sressl Ao oo Yo e o/
Sepmr Jasrsy SLeoxso (s iy e (& s e Al o
s > s e - i - TS 0_ R 3
SR AL S C/ ~ ECT S P EE G :O/ cTEs (2) /.

@ oz Cemiwn ygocE L (G S
/

T AT LCE 7,', ({ R

N
N
~

@
~, - @ bate &S Frcr: S ar S <l Lrmisars A TE Ay D5 g
2 . X ! .
yore A N ot e Sel e e ‘%’4'/); S s
A
e ‘r\; PR s >4 - - -
S T P ACIES  faen TN e S e Jo (287 A7 Tas Al

Tgre e ce: 5C) Al N Sa o e E gy Twdie

/ﬁ,fr/cg y7>rs /yr 7 oas P ek v dre s P P c,/ 77

Legmy F S T s oew e oo e, S

e




~—— -—— 4

%,ﬁ_.__ |

. =

___.x

!

,J.\y\..w \A\\ YW\MM\\

—e LT

sw\ki\ 3

llln. -

...n,h#w\h; ot 4\\.\\\.w\<mv£:v\k‘._\\ terprry
\%&k»w\_v\»\ﬁ e uv\v\ r

A

.WV)& h

Lo

'8 \\& &l &, ?ﬁn\
R \ Pal Nm

i

b

4 .Wnd\ k%\“‘wvx»‘uﬂ..w.llﬂ.\%m.l \1\.\

R rb.w.tﬂyn..xlr l@k.kuﬁ 72 ...r..!l...frf

A\ & N&Q«c V\kuww -

. AJ%U\.&«VW@MRM @ @ \\\
H...... Uﬁ\‘al UR \NUV\\U\th\\V\\\ P4
ﬁ..u..\ WU‘bv@ ves S knn\\, huﬁ

. ..H,1, ) N N . B e A *\wlﬁ.. \\ &\s\\\ u ‘SLias
! P \...ﬂk 24, - b\:v‘ ‘ T R
; \NN @ 23 uk.w\\\\h\nGN
RS e s e e e e e L.. e e
M : ! . B~ (L Dm e
! : : .ﬁmu.ww\k‘h, Sy o A

‘ — U\.D.\"‘\W\ GNN IO S

S S G e

. ~ '

g

ors

OB




oer 53
7

Lwree s 797 o0/ .,,74\ ComvEs pn /é 52

(// phe TEST- /Z/ca_i‘ (é*-rcg,?r Sfree 5/ o [P #/) Ak nis

e Lrvan) IHE ook rsonas  Evnrire of TAE g raecsde .

o , o
(2) Fee 7/ ow Gage B s icTEs g e S aCosore rionse.
Lrairr b L xcaEoes  SUCCEErilG Fhies ow  pue
Seone Gage, Hracvar S sow o LdEsn Kecgrronls wr”
NP P iy Ty TresE S oCcEeondS Floces doacE o

GiTHer  rsa o T P Loy o K his AR e e
y . B .. . -

boprcs  LEHT  TRolT BE Ly [ crik T U DE e B> e s

P,

™

e Lo i tE o}[ Fce T oow Cogar #)S A ge Twe FrorreEd
Fnir gy SRS LS T ericans LowcE Twa el ool
Lovrer ,-‘f?"/ﬁ.:- O?é-é-"/ é‘K’C‘SEPd:I?.

L'/f‘-l V74 FAEFTEY —4(‘_/# T o5z Z/ CHlc e AT lr /‘qzcoh‘,._f
1w o S o /’é 52 " ’%’é‘ = KAl
8 S Cprg Sweer el Fix Gwee 7 Ses = S =5
Vae AUERAGE S paisend il GG N T e Ly SS A

LopoiidG  mcREEST 15 PSC e ot fon,
S x

EcE R E TFE T Thn ) X = o ke /A-.'/I"f'/
5‘70/.14 m’./‘/. S NS T LM e, F LO5° > "/Z s S,

(5) 75e Exraprics—wo /7.7&97-/44/ ‘,/ e ConiiEs 5, L e S
WA egivee A e Fmrcs i)
@) Fv e oma e g, Yo = 76 £is @ .2F secser
S Cep sy ey AT Aoy \577"(:. (/:"G,C A )\/ L7 & midE
Trwe Egos R ENTT Loir Fow O a FBeTrcccsat Gpce #S
,(24,.;)/4/(.;:;, /[A’(.,,, 17//74 \_\:44457) Palc. 44//7 Vv ."':_-.-4'0 7474’7
A P Cox, T gges //aé’ﬂ /\‘%}apaczg:; '
2/70/4/4//. g =27 ).
(8] Cogry of Loies Tice Tars Sy (57 FT <in ; e plosc
% The T imasHT PG 7 pon) c/ Tiz Conve xSl BT
@vene This Lowe wrensccrs SIE Kz | PErdfn, v
THE L& ;al ofEsET YD ST o~ TF Con %,
(¢) Crpmmimig 75 & Treicme | Sra€ss o Srmmal Coave,
Fars Lerowesw Tix livem Exmar&orivy S e




s

, e

c ot e 7

O SR

£7 R
7 P

“

S

VL RER

T P
-
fes ¢

- P

LA L e
S

- ¢

- .
A E Tl s rec b ./‘

. \ - .
- = L) KEees a7

P

G L T ’(:f/V/' Ry

¥ s Convee Legor lusory

2 P N A o Y
SmEC Ay

4.




(2 55

7_//:/4’ 2

¥ e ghpr  f LatOuwg Loy

7 ’ i
L& % A gy cor L e'/ Lowe  (wicw s

. 7
APFLr=0 T Tas oy, SEchkgss Sy Tae oo CLhss
Acr So  TVere Jws Zecﬁ’zmu A7 Gwee # 2. L Tps

o RIS, 1T gy cwer (Fa CornCoosn T Thwr Jes

P . - - e~ T * - —_
CEe 5 Jee S0 o5 5 Sl Heass deorrw The

Cee, @ -"//ég//)

IR A

S HEra ET AL b il S s

Cmr eSS T e L e L& e T AT s
< - . oy o 7 ” - .
FoaE ~ TR s LESNS el e (2&"/(50 /“,-,.'g/;_& PRI
e - PR i - M - z
K 7 A A X X
(-:"'L(_ PR APy o ,7" CEPP e g e
(e A e TFaee Thes AT
LSO e A P ot P G 4 /:*‘ A RN
— P = . o
o Cnvwy Lwr o sea 7’/ {~.
T o DO
/
. ~
/

-S|

GrGe H L
- . - : . 4 -3 7 ——
P L e o an LI Fae Esnr e FupovE e eaE
s ) 5 . - e A
o Gawan s, 1T fr A LT s s Sty el

o

FaprEm T S /1{; Bl rG.acE o Swe L rEcrrve Cmss
~F wE Voo Jf P07 Mew Clsisas , Lecwose !
(1 g Sozs wDrgoai= TER S5 RV N G Ry ~
. T HE S, 7y
(&7 Ve éyg‘g N e - " oy P ‘/2‘ Ry g‘.-p.? -~ ™

-~ Co 7 -

The S AT B e s - e ST
e . > -

Ls TRIEDTE Sy il Lew s ST, -

PN R VS VR P

Vars Commpant 7 o Serwes ;7/_/440/4/6 Lsemer e
Bss 7o €8 S,; ThE las s Llieciies ﬁ:eﬂ,, s TasT
Ak g ol Dis st g Ty Lo e 2TwEE L raa)s

¥ Sk S 54

0

————




(72"57‘ ﬁ/é‘:'xs)
THErd e D ay " Core ety et Ty > (.ﬁ,-‘f'// g ol
7'_/ .'k‘.ﬂ,/ Uy 767 f';/r-'~ S

(s&s  fZy 50 Fow o ‘1)

) N " - - - - - .
Fer ST i - ' V- A reks, &, o

SH s
G E oy FAY

R .




- T < s e e E
~

“ .
78‘1- -
,‘(f :?'-*-(/:
Je e & s
v sl ea PR
ST -
-
B =
. , .
P BT A e Fam s
Sz S - “~ o =
S s, e e . P LI
VY PRI D Y S
A 4 . fa - PR P Py e .
T S A s £ LT e S Sy Kk <o aen R

Ay mapE TS e L g ATYs

e
Sk mrrcacey o~ veacp A7 EFeo Caproipreas o

It SV

AR

-
- - ;_'.‘4 .
P N A ]
.
<2 ST
.
P
. v . 1T -
A
A

N U




7

7%’/21. 5% 5

Leretomn/E s Cpecdeg 7ionds Loveoons 7o Tis
&S rga/ 07[‘ e Ses 7 %n.«f Q/é’&e‘ ZA/G e
oo a g 7?( Ao x /k{r s S s e e
oPER o T AL mefovs LasrGa 5/ o FE R e
CHdGES | Seamee sy TaesE S pice cvrions dee 4l
N Kese a7 /;(./»// Ty ARE e Aes o e A A
SomESS  hayr Jhsss Cwecol Srioad S LEee Seerso
7o L TRuse <5 T Scoccespmlg rEsTs,

/f"c,‘ - /"/”‘4 /7‘55 /6"/ /%‘/f??,é_x_f/é o o Gooo /é.;,\m oot
<, « s . . R
44[ — TARELS /C—/tf.:_ k,;/da)d!ﬂmf o EL /:K:.:u),' Py

- e L . , . X
Yo AFSors ot Cowmw rif A F 220G s Sa He. Lxms o0

SER T ET DR in'G L

A&7, e Scn P rrials {
I Lo G, P28 L/ G, B
| :
! | } / ;
/:(_ e ; ;
5 A Vooesy -y 7o s '
/20 - SaSTa r25 3 :
!

Foy Herw —= | p2os T r22C !
: | : :
S LG | : i
L ! i t
20 e e | 2S5/ =2 ST . SEES :

Ver Mo = 1 2275~ 2 za vz e

Wi e
(@) LoFrecEMCES S sss P20 // Jeo7 LEsioaS
I AT E LS - iV I A

7Eo - FIE Sve T s 2e kzy 7 ‘{/ T sy

707~ M, weruG .S

,
S, Swavk o7y g, 2/
<

Zeo — 7 sdos
To 7 — go i IrPE

o -
Tl S EFT Ly / /‘7‘} Te FG &
ST T A A T

(4) Lrrireccawce Serawsen’ Tirr gl o Aoade Lo su0
L Homie P rmindG  Tamicmpr Loates rmp —
SFwwe CDaxrscar e Y Lewges:r Las-

Jasv Hock {( /VEIGH IS o 7T S TaESS i)




Apperdie D

Do .-111“4_(; d el red uced :J‘M’W‘f? tie NAFEC
—cst Total sTress in the dircra £+

memhers
h\ornt'crr:d . {oes ho—t lnciudc :-'{.*.:'\I-"( ,'J-flj 5”/"‘5”55

el ruthee  Grrested fcendn'\j sfress




momor__ x1] AMERICAN ENGINEERING cO.  "a—&CO

CENCERD ¥Y

LU PONT AIRPORT - WILMINGTON, DELAWARE g
pam_ 10-19-62 v Pun1 (808 knoks) MrORTNO.
G . Dn.w 2 o AD & .0t B 'S .
vae Jest | T L elon leeaw | ot |t

1 _lzae | 1sg | 1880 | .23 3% |129.9 {2600
S8 128611 .8 1% 0.5 0
S9 § 08 o 0. S | O
S0 ) L5Z 11885 | —.20 |37 102 F3W0
Sy s vl .30 |szz | | 5400
TS ‘ &2 | 15718 .20 | 3l | - 2240
SIZ 12876 | — 35 ' —
Sl4 " .76 | 11oe | .20 |340 ' 2460
S5 1z861 | .53 | 5420 .o | 542 SLOO
Se (12057 — z28.5

Sty zos7| 1o |zo510] — 11 | 3500] 28.5 1100002
S8 lozq| NN — | — — | 287 | —
sy 12864

szt 12890

S22 | 2864

523 n

Szb " .

szy || " NIO oD
S2% N

529 )

330 281 S

33| 3

$32 "

533 | 2869

% Hebimaed frdon Buh®z R Lor Bha®A [ Miss g




MEPARD MY

ALL-AMERICAN ENGINEERING CO.

CRECEDD »Y. DU PONT AIRPORT - WILMINGTON, DELAWARE MODEL X0
pare 12°14-62 o #7 ( 1208kTS) 135 0ot G, mroRT MO
e ¥ Dr F AD 3 S M
(’ﬁi“ o | g |o ke Do ERap), ot |aEee
57 lleqo |15 | 1815 ] .55 | 03024 29900
LY.) 2864 A8 |isas0]| 10 1595 1 loy | lkl50
59 N 08 |359e0| © o 1015 2
Sle ' Lez liggs | b5 |izes [ 102 (12600
Su 65 1140 | S5 210 2 855p
2. - - 4L | — ' —
Sz 12896 | — — b1 |~ ! -—
S " 11 liteel 2 | s v szso
S5 12863 | 53 | 5420 smell | — -
Sl 2057 = — sl | — 28 5 -
37 2057| .o |z0e0c | =18 | 31i0 060
S1i5% 1029 A4S { 2za0| —-.493 | 213p - 41000
319 2861 | 14 2o040| S | -3¢7 | 1.3 | 3160
Sz 284 | 13 | Zzool—oc1 1A | o7 |-16SD
Sz | 2867 | .33 | 880 © c ) 0
523 87 | 3240 .03 | 259 vt zb60
Sz¢ ) 152 1890] 20 |68 | " 5820
S27 49 1 1qzole.ze | 538 | " |Essze
S28 | .29 | 2220 .30 | 665 " 2120
sz29 Las| 1970 .zz. | 433 | " | 4470
330 || 2896 26 | illoo !l o ) " o
53 - .36 | 8050l Lz | QeS| 1—lopoo
S3z2. N 277 14801t 63 | 235 ! =430
S3z )28l | .37 | 7720 O | 2 ] 9
}_7




prepanep 3y_JC

ALL-AMERICAN ENGINEERING CO.

CHECKED BY... ... _—_  DIf PONT AIRPORT - WILMINGTON, DELAWARE MODEL RO. - ...
pare. OC T Zo (%62 RUA # 3 (106,5 Lis 5 REPORT K0 ...
AR N R~ A f/-‘z- ? 4b I”?'—“}dz_"iﬁﬂ‘éi”'i o
| GAE Kow| DR K‘/_Dg o #Y® | Fa(ap)| EPSLIEEPM‘ i

1| 87 2910 | /'wf,ﬁso 3171 T29.0 22800 0

| 58 12509 /5 hque . o 03, 513 0.5 020] i

z| S¢9 286?_( 03 zsaoo o o; o /s o ;

4| 500 12869462 i110 ;35 41, 832 j0-3 ¢ 554’3‘ 1

5| S 2867 ;64 1150 3¢1.4 & 700 : 16:3 o (“ E

6| Srz Y2867 |/ ?7_ 1518 .3 ]38 600 /03 130 .

7| S/3 iZS?é P S 587 — (03— T

5| S/F 17696 /75 1650 205 412. . /0.3 4240 é

9| Sr5 M;g@]: ‘54 5320 10| o 532 /005 ’5480 i |

# S16 20T — — —le 9 .?":’ o i

il $17 lzesTi/ 4/ 1460 —2.60 3799 195 - \o@w* a0

2l 518 Jrezd. w& A L ]
T 1D s
214 286 14 Zedo. e 1 sl :

286 1.2

284 33

321
[ S22 4

Zzo0 .

. Btyn, . i

=t e e
523 | 0 L .88 3240 o7, ... losrel_ L
| 26 TNV LY | S S S O Sl A
Sz1 | uaq lzo, asl L ido)
see | 1le zen 2] L esn]
[szq | 1A g oAl
| S20 [ 281k | .2t [ \Wloo; . R
O3t 36 80SO= E s elop
LS5z | 1 30, 18l er EDZE10) B R
53 Z@éﬁ1 }JJI 17200 .13} ; Rcls. 7)) SUNE S
S A T S S R S -
;—r-*——nh«-—‘«@~-—~~~—i~»- : , b
et TR S s T T
Ly IThe g, Slijesd s cokihal e_#wm L1 Hadh Fﬂ DLl
______ J the frroce ;,rcm ol 4:.4 LL Agxtaph Pﬁﬁﬁ‘l B U
B i
—- [{, H
SN S SR S, -
R s (TR SIS SR S S P

A




e S ALL-AMERICAN ENGINEERING CO. "“"*‘éi‘—
CHECKEDBY ... py PONT AIRPORT . WILMINGTON. DELAWARE HODEL XO.
DATE_ ot 2o 1962 Bun™4 C_\lﬁlzﬁlg\gl:;> ¢ B xEPORY NG
r [ Fz | AD lapD Tﬂ Equt D
Gage 1 K| Re [ K/DR|»rv juYD |R(sD) Psi |€E
1 871 ! zq10 181 |18s50 | 5% | 962 29-0 28900
el 5S¢ J‘zgc,j Jg qize! T T (a-S -
3| 37 0% 3890l ¥ =~ =~ | p.g ] —
41 Sro | 163 110 8 148 1%50 | jo. 348750
Sl | 164-111§o+_%,, | *5] 1832 | )03 9080
clse ] | nZL 1518 ¢ . 30 . +J?<_i.zéz§r,_§ieo _____
7L_5_/,-?__1L25‘|’a{ . '70 | O ——
¥ ss¢ lzs8aL 1% ¢ lqo Ix 30 1,5_0! 103 | 5/€0
9l Siy |26 563! >4z,o' R 'T‘ csq f0-3 | 6890
0| Sle Z0S7: =~ —— T 28y | -
nl S17 lzosT: l42v 458 ,~30 ’43éJ~L 2§ S § 5 Jmzde00] X
2| SI¢ ] vz R T L iz8s ]
i . YN v 2 I S
S1q "8 L4 2040 —os | L w3 i-(10
S92 wuBHe .3 zzeo 07 4 o | lso
P S22 ! zr%q 433 18680, o | | |03 0
. 523 Bl 2530, O " o
SzL | 0 sy (esol L1 L 1 3e%0
[ sz " JLLAS L zo, .24 i_ - 6720
| 528 ,W;;,ﬂ,l_m_z*_* 20 w23 | b b10o
12290 . 1 lso o .28 I 5510
1930 | 2810 | _ze | oo o ] P ©
OBV gy 36 L BOSOL oS Lt 4.\10
e R 0 - I |2
;933 2867 ko | Jqo) W17 1. 3l4p
T T s R
] - ,h_i -
;ié_ A The. wdx. ﬁ\mtsggm_;_;g}\ e A Yeeas ik Has wpbank
Ll e Yroce ran ofC <;>sc,\\\o‘%m‘W paper.
| N . A ISR, B
— s iR S *—T — It
S _— e _—‘.[___, -_ﬂ__.___ —
i - - R N SRS U SNUUR VU, — ~ — —

[ N,




moann 3y YCLBRASONG 1 5 MERICAN ENGINEERING CO.

PLGL_ig e

CHECKED BY DU PONT AIRPORT - WILMINGTON, DELAWARE MODHL XO.
o O 201962 punp S (1282 KNoTS REPOY MO.___
Fz | ., e £ = -
W K | ke |/ | AP |mpp)pe\éE ||
11 87 12918758 1850| .88 | j072| 29 13//00
21 S8 12869 712 [13900]| 02| 418 | j0.5 | 5030
2|59 [29691,08 |11500'= 10213501 /0.5 + 3¢
4| S0 | 2869| /o4 | M10 |~ 15 1330| /9'3 i~ 3700
s.S1 | 2%6%|/ 65| 1350 Q| [110|/0-2 |/[42¢] | B
ol S/2 | 2869/ 80 1595, +48|76& | /03 | 190G
Nsi13 | 289 \vo ke | ~—| »8] | —| [03 | —
91 St4 209G /72 116851 »32 [ 538 | /0.3 | §550 N
91515 [2869) 53 15420] /4 (15503 (1399 |
1(Sie [PEcdreD | § A 7oK RAPO | SUASTTITAD |
10.S/7 [2057|7 #2i/445 320 (de40 | 285 -\seomp |
| S/%| /229w kel ——| — lzgziwRl | T ]
! |
,_4_,_ﬁr ,,,,, e
131519 |z8L4| 142 1720/0 | 07 (4] | j034:45]
191.521 | z8aL | .34 | 2160 | 06 | 29,5] Jo-] 385 |
/51 S22 || z8q | .33 | 8680, O Q /03| Q0
/e 923 || Bl | 3¢30; 107 |47 . f25%0 |
17 S2& Lsg | 180, 2F a0 4180
$|_S27 1149 1 /920] 321 6lG 16350
J3| _S2§ \32.12/70] 38 | §23 FEY48 0
20| 529 ! lLsol| /19/0]| ‘36 | 698 17080
zi| S350 |z89| .26 | /oo 104 | 444 4570 o
z2| 53/ " 3L | §050| 106 | 483 4780 _
23 ss2 | - Lao | tei6~ /4 | 225 370
$33 28] k0| 190] 4] 251/ 2590 o
TR - N I T N
t— —— — D .
X 1 The _max s,tmqs._ww_;i»lzwaki because. oM g
,;____,_,,T,_ wedadd  the fvocd rawn nﬂl ok .ﬂggcim{z paf T',",,_Hﬁ
' R e
e ] g_,_-T, . e : % — _
| | I L U N S T S N
1 [ A ISR A F S R

B




- = ——— = —

€5

meama <G RIT.AMERICAN ENGINEERING CO. O
CHECKED 3Y DU PONT AIRPORT - WILMINGTON, DELAWARE MODEL N0\
oare CCT 20 /762 kow ® & (1355 K/oTS REPORT MO
- ~ € g =
Gt NO) K ,g EC :K}ﬁg AD Fzﬂb) f_lQ"' S N
I 27 12910| /58| /1850 | 67 |1240 | 29:0 36000
2|l =¢ 2%969| //82| 1575|2435 | 352 | j0.5 123700
3.SY 2369 42 | ¢is0! o o o5 | o
4| /¢ 1 2869| /. CF]| 1770 | =TT R 1362| 103 402
slsu 2869] /. 65| /850 | 58 |/672 /11030
G| S/e ) 2869 4% 5957 55 | 976 9300
TS5 1289¢ /45 (1995 | 58 /158 11920
S| /4 |287¢| 1721685 | »38 | @4/ 6620
y1.5/8 12869 £33 |s420| 17 [ 920 (/0.3 | 9500
el Sie DEE = 1 --]z85|
7/_ Si7_l2os1| /4 )44 =34 |4az0] 285 Haco)
/ M RC | R« B
S/g | 1029 ¢ N 2% *f’—’j__"
B 5/9 | 2569 |/ 4212020 |-10 202 | 1¢-% 2080
452, 12830 [ /32 [ 2076 -9 195 | 157 |2090 |
151522 | z869 |23 14700 |-22Z |13 | . % [1780
16| 523 .$2 13510 [+12 422 4340
/7 | g2¢ /57 | j862] 3 - 569 5760
/8 |s27 /-5 s |7 1328 3350
/9 | 28 Y [/ 3 lzi0]./5 33T 3420
zols2zy |2seq |/ Y195/ ] 34 |64 6840
2/ 830 _|2896 | 27 |jo720| 07 752 1750
22| $3/ 27 17840 =14 Fio4s /1380
27| s32 |2896 |7.77 163513 212 2190
7Y| 533 2869 |/ A 19/85] 4% 327 | 1033370
o . I
" —LIE&P rhe:as gs esbimoted bacousd at Hus
n ﬁ Lhe Hdce. a{#ﬁ'— 0l (QLg\ ‘D\AP {:er.‘




moomw ZC__ AL AMERICAN ENGINEERING CO. ~ Me&&

CHECKED BY DU PONT AIRPORT - WILMINGTON, DELAWARE MODEL NO._
vare OCT 2/ /7¢2 Ron #7 (784 rwers ) REPGRT %O
F 6‘\“
f/ﬁ K_ :%f: c K/zp£ AD Fz/d‘g) xﬁ" s

" 87 12910 | 1'¢ | ‘z<o| %7 | 515 |29 q150

2| 5% 2969|796 | /57512 | \R9 | /0.5 | |49a
3|57 |7se9! 37 |ecse!l v0 o (05 O

4 Sr0 ||2867 |68 |/77¢ | =22 | 2c 2| 40.3 2040
s|1S/ 12869 | /606 |50 | 219 | 2co, 5420

G| oyz 2869|7092 /595 /8 | _a¥ £310
7SO 128961 /4 [/995]| -2 | d4o0 4130

8| >4 128941/ 73 |769221 4 169 Ry
91515 | z869] <8¢ | 242¢| 06| »27[16-3 | Zzqp
10| S16 —HEOK - [ e
1| 507 | 20571 141 | 4451=2'5 | 420 [ 298 Josam|
2L Tpzo t R — L] ) IR
/3 5/7 23'67 /1 4S5 & i /./)5 -y

4[ 521 | zgau1 /.33 N C sz |
151522 | 2869 + 34 N R ZERNE
/6| S23 §3 S : 1)
17| Sz26 /5S¢ ' 9)
/81527 /52 | 1840 | =1 |15 Lo
17| 528 f | /35 J2amp [0 [2)3 tzzogQ
20529 |29¢9 |} ST 180 | -] | 189 ¥, o0
2l| s30 |zg9¢ | 29 ! @)
22| S3| 12896 | -3¢ N
23/ 537 |z2%9¢] 1-82 S
24| 33 |25¢9| /- ¢3 - NE 0

The £._dhess s es |me~A lmcmmc%r& et

gscilagreph {74 i




meeaneo s S & ALL-AMERICAN ENGINEERING CO. "“"ﬂ—*
CHECKED BY. . DU PONT AIRPORT - WILMINGTON, DELAWARE MoDKL. NO.
vare_OCT 2/ 1962 Roar # & (100.} Kiors EORY HO —
[ e | Fz Gt _
i K 1:Re | #Kbe 40 Fe ()| e 5
/ 1850| 136 _ 6eao 29 1[9320
2 /575 *2 3150 /0.5 3340,
s sesol ¢ o |5 ] o ]
4| . /770 |~ 4% =778 | /03 L8300
HEE /850 | 35 47 46%0]
A /ST 28 446 4610
7 1995 - 797 §220
g /e85 1 .72 327 | ¥ [399¢
9 4 15420 3/ | [%40 /93 11200
/c Hoeq '< LAl TE— g
C iy L e D -l R P,
//[ ,?L-#_‘fe |Z 5 1155 e
_T — __,(:, . _ 4
12| 519 12569
/52 | 2896 ]
/S| S22z | 28R I
(6| S22 NI REDRL
/7 SZQ
17 ﬂ 4 i :
i7lszE | ¥
20 §29 12869
211.8392 ||28%¢ L.
7u S8/ || 2876
72| S32 | 2§96
24y 537 | 2869 | ~
B M
Fot o -
L "‘T"Y\«aﬂ;nox =hess _u_a_;__s:_&\-,\w.é\#cc\‘ Yecause ab Hais
—
- i = the trpce ron ofL nsr.\\\agm.r;h Fﬂ%gr._l
o o

———— A am .




AR 3y ALL-AMERICAN ENGINEERING CO. e GE

CHECKED BY.

DU PONT AIRPORT - WILMINGTON, DELAWARE MODEL NO.
oae 10-21-62Z @, *9 ( |Ip,2 kisD worTo_____
Dz | B E-10* | Euigt
G S = B ,,\'7/‘_& LB =Bn) | P S .
S 2910 b 1850 | .5 [ az4. | Z9 26500
S8 |z8eq | 186 | 1575 25 | 3941 105" | 4130
A9 " A4S 629 o o 10,5 o
210 ) LS | 1770 =531 1010 | 193 |~ltdo
Lol | bS] usse] AL | 82| v | B
| S " .82 | 15957, dz | 670 beo
| SI1Z 28 1L.4S] 995 s | 995 | - 102.834
S4- " LIS 16851 .3 | SpsT| S0
OIS | 2861 | 8513390 .z | 6718 | " 1600
| St Jzo57] Meck | — | — | — — i
SN N A4 | 14457 |-2.757] 3880 | z @S-\l >
SIR Jto2q] el — 1 —  — T T L
S\ [ zeer | 145 a0l 07 | 124 |0 |4is
| Szt 2896 | 13d | Zige =0 =235 | g, =251
572,28t % |sds0_ o | © 03| =
235 83 | 3ds0l .oa | 128 ' 1420
L Seb| ¢ L5218V | .23 | 4] N 4300
| Sz - L5 ] Vool .25 | 6| v | psso
Sz28| 3L 2190 22| TG00 " 1200
Szl - 52| 1890] .32 | 63z | L5
S200 z8qL | .z] 10600 06 | b35| " )
S3) " 37 180l —lz. | -920| 9550
32 ) Lag | Jers =i -2k | - 2854
9233 za1| 0| |75 .24 | 430 | - 4459 ——
- -
. 1l
X Toe b s shebs_wa- Ao lei bleaved Yoo froce
van pif oseillagraph e |

B W

o




g
PAGEL.__

PREPARED 3Y. ALL-AMERICAN ENGINEERING CO.

CHECKED BY__ DU PONT AIRPORT - WILMINGTON, DELAWARE WODEL KO

oare OCT 22 1962 ooy %o (/30.2 &wors) xEPORT WO

E TExicd | g
G K ;D:C = KZ/DR AD F, (4°) <10 S
v 57 J2%0 | rde | 1870 | L6z | Hee | 19 |33,500 B
2| s& l2seq | 183 | e .34 |, G0 | 105 | 5550
2l s3? & 47 | wsoo | .o} 68 | w.§ 21
4 S10 : 1.6? i760 1= 459 1040 103 W{g100
s su | & oo |z UoLay o152 | K J750
! sie l6o 1‘1467 B 1610 '. .49 , 180 8100
7 s ®a6 142 | 2040 | sgo | 1220 : 12500
3| s+ 2840 (Bl 1700 .35 M4 b Gloo
T o 1864 B8 3250 +24 180 103 8050
jo| - !
w| 87 o5y e 310 -6l Lgyr6 | w85 55000
iz| 518 | 1018 Afi ) _1_77 P !
| ; i
1!' i
i3 s Jlzezr | 14y | iaso | g | 238 | 03 | 2450
| >0 [zste [ ras | wize | a1 61 | 1750
5| s eev | M | ed50 | @ o 0.2 5
16 S i 35 o0 | on [ 4L § | es00
] 6% : 158 1®I0 a2y 452 , 4650
el ST 1.5 1910 40 Tet i 18570
9 L34 ; 45 6%i0 05 ‘Lo i oo
20| 5% { 130 2200 42, | n i 4510
2 Sut Leréd .50 1910 38 1 My 450
W sW AR ris 6o g 1) itooo
3 s% 289 sle 80lo - 0L e . le50
] - 29Y¢ 15 1600 - .15 149 103 |, 25@0
w| 3 [user | 1o 1199 a1 e 103 4059
26| $3% 2861 ' 4800 ) 0.5 2
_’_‘ - —




mae 1O

PREPARED BY. ALL-AMERICAN ENGINEERING CO.
CHECKED BY DU PONT AIRPORT - WILMINGTON, DELAWARE MODEL NO.._—
DATE. . Fur 100 ( Brakuy) 115000 G /. Kerom wo
& s 2. 5 | 6D & B0 Svsé
S1 2910 | 58 — 08 22 | -4350
S8 |l 2864 | |82 10 25 | 140
F ) 42 .04 i3 2860
o i} \b32 iz 2350
SN lbb —47 —3280
Sl 180 43 -N\2.0
Sz || 281 | |45 —.52 12057
Sk 281 | {72 —Z3 —A0S0
SIS || 281, .8% —.20 03 | =470
b&n 208 4% o 285 | O
_51:‘ T\/O;L koo‘v.ecl U:I;a -
O\ | 2861 | .40 2050 |—,0) 102 | =200
2y |28 \3S | Z130 ! o 0,7 | 2%
52z || 289 | 32| G150 o= 63 | 1849
323 |l 90 | Bsanl e : 7217
SZL I-q"(“’ 1470 [~ 5 ——\\'—'1",’
S L35 | \410 |~ 32 -249)
524 G0 | 57729~ 0| -537
s2gl | 130 | 2209/ -3¢ —2170
24 || z8eq | (4R 1410]—.3 S =4
5270 2891 23 | || —. 0z S e
23 " ; 35| 8ol —.13 -19799
S320. " V&S bip |4 LIl
D3 | 284 160 | 1790 — 35 - 489
351 2869|  53 | 5470| +, 0k 10,3 | 334/




T T T T e

PREPARED BY__.

ALL-AMERICAN ENGINEERING CO.

Pldk_j/___

CHECKED BY DU PONT AIRPORT - WILMINGTON, DELAWARE MODEL NG.
pATE ?w‘f‘,* i REPORY NO.__

G .ﬁl}(;’ \Z(, e AD S “—5‘"5'“ > o
o7 20 | W6 1\870 | 4 79 z1 700
S5 leser | 182 5609 ] 12 o~ 1 {170
5 o A epn) o 0D O
S0 W62 | 1167 | —45 1| =300
< S S Sl ) 180
Y2 127, (L)) 23 ' =510
Siz 281 1.4z ZoAdy; 47 5520
sl 1724 170055 4270

T fe=al 81 37500 6o > | 7709
S5 2077 b2 123D ] el Al W (1714
S8l qnza ] 62 bt i ZET| -

11 ;
| |
< lz3d e | o | o
=2l |z836 | (32 | 5| 2
Sz [ =Z3 | 53 2 7z
523 40 o ?
S52L .45 .04 1540
oz ) —\5 2362
% 54 0 o
5253 ' L25 1 Z570
ozl | zZ9ar] |4s .10 225D
o2 || 281 .z c 9
>3 " 25 2 ©
832 v .72 —20 —34%9
52 |28kl | iS8 A2 2400
Srr 28| 58 O 2
]

A




— e ——

ras ar /€ ALL-AMERICAN ENGINEERING CO. ma T2

CHECKED BY. DU PONT AIRPORT - WILMINGTON, DELAWARE MODEL MO

oare_OCT 24 €% 10/l Rioxs ) RONF/Z REPORT WO..____
- <10 o™
o K Ke | Fz 40 | € E S

1.S7 _lus11870] .53 |492 | 29 []288%0

2|58 8z 1s60] 18 | 281 [ 105 | 245

7 ‘5? -AZv G@O 0 AYLU'\T O

4| S/ L63 | |7bo ™60 +105%5 | 10,3 FICA0

g S g 14| (150 A1 (823 ] & | 8500

6| S/% L7 16e] 28] b\ LB20

1L S/3 44| zoAo| .48 | 980 10100

i| Si4 \10| oo | .30 510 | | | 5250

7|_S1$ B1] 3280 .ZL| s | & | 1350

19 0.3

il S17 bZ | 3340 - 413070 28.5 87,

n|SI8 |i02q| AT[2200| =5 -1LS0 {285 ~4kjo0

3| S17 | 2857 1140 | 20401 ¢
14 S2¢ {267 | 44381 2130

by | 1v3 | 140
% 9.7 o

s lalotoele
N

il S22 [ 2867 33| g950 o |03 o
(o] 828 | 2549 -5 | 5740 o A o
nls26 [ 2667 | 1o5%] (290 - = [2z18 | | l2870
5] S2] | 2867 | SY [\ 10 |- 37 | 145 1680
17l 534 | 244§ .S |5740]:-"° |1\ 1240
20| S28 [ 286§ | 125720 - -2 | (80 Jo 10

2| S29 | 2869 | 145|432
22 S3a 287+ .39 | 14950

112 | 6350

~.

SYW
Q
Q

231 831 | 7¢9¢] 32 [50l0|--'5 |- 1z0 Lizao
14| S3% | 289¢] /15 | |bbO| -2 |- 332 -3320
25| 83 | zseq] S|\ 190 1 FF - Z\S | v |y 2220
2 S3€ [2869] s®|asop|-C' |- 48| w32 |-490b

- - —




A w ALL-AMERICAN ENGINEERING CO. = ™a—J3

CIRCIXD 3Y DU PONT AIRPORT -~ WILMINGTON, DELAWARE obE o

MLQ‘L?‘ZJM Ban*12_ (14, \znol-s\ ; RENRT RO
Y, = n_)p‘ ":

G |kt | B | (20 lmeay) =] D
‘1S Los | 1870 ] 72 3900
1 D€ 182 | IS0 | .18 2950
3] 89 Gz | 4800 O o)
430 b2 | |9L0 | —. 83 -157100
5| si b2 | 1750 L0 10409
bl Sz 28 | Wblo | 55 150
L Se L42.| 2040 A2 685D
2l Sk Lug | ool 4 1260
N 811 3250] .24 8oz
\¢ —

WS L2 | 2340 =88 12930 |25.5 L5350
] Sis 47 [ 2200 |-.45 L2090 (26.5 +55 500
i3l Ol |28cy | 142 |z022|'0% |62~ 16:3 | )60
Wl sy 12896 | .3 2310 o7 | d¢a | 0.7 | 4620
S| S22 | 2869 48 | 5980 o O | /0.3 0

Ll %21z8¢¢ | .58 [ 4950 o | © & |0

N Sz [25@i | 1051 | 1896 | 28 [52% K10,
4 S |58 11910 | 45 | 8o gEEC
934 60 4180 .o |95 % 990

2 suH 28 |227¢6 | .38 | 563 §9c0c
v 929[25¢q | 150 [/1910 | 39 | 144 §65 0
ul S30l259¢ | 80 [3130],09 237 3470
28 o3y | 2890 | 70 | 4266|-+32-(/3672 -1 /4050
4 5322896 | 74 | 4040119 |35 48600
2| oz3] 2868 /.56 | 1515|449 |34 | } 3550
24 Szslzsed "8 (3590 © [ 0 lypn| O

El

-~ e




S = —

o ALL-AMERICAN ENGINEERING CO, ™ot
CHBCERD BY DU PONT AIRPORT - WILMINGTON, DELAWARE NooR MO
pare_ O ot 2%, 1962 Cunla(iz2.0Krs) woaTmo____
6 K EC. Fz_ AD é [:_: =)

1 S 2910 | v S4 11270 71 29 120002

S8 Jz2g6q | L8 | jevo ] 2% |3 | 10 A0S0

31 S9  [2869 | b4 ia4eD] C 01l & | |

¢| (0 " .60 [ 1760 [ - 28 F1600 0

S-Sl ! 1.62] 150 b1 2.

6l Sz |1 2869 LS| (740| SA| 1010] 0.3 |l04o0

NS [ 281 ] |40]2 10 4-800)

ol S " LS| 1100|470 320

Fl_S\o ) 286 85| 22 54 400

16

H S\ lzos| .62 -85 22,5 LRosanTd

Al 02| 45| 2z00| -85 25,5 b 53807

3] sya 288 | LA lzozew | L IT \0:% | ZSor

Ml sz lzeb]l VW3 | 23¢ 0 ©7 | ¢

sl S2L 1280 | ez | H2p | 102 10,3 | 1552

/6] 522 " 38 12687 O3 1220

17|_S24 LAZ | zozo | 3] 470

I Y| LSy | 85| .Sz 130

17| 534 ‘ ol | A0 08 3880

20| =z¢ ) Lz 2390| 48 JLEST

ul szq4 | Wso L gis | 44 9640

22 930 |(|z81. e 1 z322 .9 o0

23] 53| " 40 | 2227 —.40 =3¢

29| 932 u |35 [ 110 {—is - 265D

W o232 llegeq | 1s8 | \B12] +.2L 4280

tel 335 1 zew| 80| 2750 .0b "~ lz3z0




ALL-AMERICAN ENGINEERING CO. mar 15

N=ZTZT a1 ™~ Pww

PREPARED BY.
CHECKED BY DU PONT AIRPORT - WILMINGTON, DELAWARE Mopi. No. —
oare___ O 2502 @RuN #1585 (V= P2T-EATS ) xAT MO,

G le B IFR (D€ E [S

124191 1.56 40 _ . 29 48800,

S8 2862 ] 180 | [beo | 2 |385 | b 4lo0

59 } b5 ) w1 ] o

SI0 160 1106 03 |~1%4o

S\ ez 12 |

Sl ¢ L.Le Ao 125

S\3 2846 |47 b 16000

SW- | 2e46| L8 48 8520,

QIS | 2869 .87 .31 19600

‘t

SI7 2657 b2 | -9 | Zey &aspo
| Sl Jlioza | a7 ~Lib | 24,5 1200

SI19 12869 | .4 Nl 0.3 [ 2240 ;
sz 284 L3 -, 0L 10,7 | 4950 :

S | 2864 | .62 o w3 | o

523 \ .19 (7] U %

S, “ L4 3 n L2350

>27 " .55 S ; (0900

S| ¢ bz 04 940

sz8 | " |lzz 48 © [ eso

29 | ¢ sz Sl © lise

30 | 28161 .42 J "l 4az0

SCT N YT —.49 " |-lbeog

S3 LIS —.27 e

S33 |zae1| 158 .z 1 2000

S257) 2869 .40 02 . 460

|

.




CHECYED JY.

moam_ - ALL-AMERICAN ENGINEERING CO.
DU PONT AIRPORT -~ WILMINGTON, DELAWARE
wn¥lb { ia 5 <Te) 20 o{{- center

ma o

MopEL MO

2 nMroaT N0
< (k| & |AD | ¢ I A
ST 179y e | 1qz0] 25 [ 480 | 29 [i3900

SE o B 1A N 0| zbev
129 . A QO 03 %
WoSe &% -3 o |=en ]
wiil 62 A b 20
iz Jr> 28 ' lee)
ST I .37 8000
: e L Lo 20 ' 20
Tl 2o Tl A1 0.5 o450
N il 62| 2230 - 9y 10 128 |«
Ve li029] a6l zz40]- 4y [0 [ 285 Spoe
2 Sk o=t 1. 40 .05 j0.2 1055
SSzE sl 130 0 w1 o
o Szt 246 b2 o 7> @]

' YA ' 4 05 Zoov
YA La0 ) Zizp
el S Ly A1 3240
Al SZA PR . Yol BBl 57 I R
£ IR .27 22 " 5250
2L S22 0 .
22 SzrjzR9c A4z .03 + 475
2z S .89 Lo f=yTF 1230 | VT Az e
IS .10 - .20 _ |-3s40
L Spzl 2%t LTo s - 2880
2, w2l ! B l2aqo | ~.cd | \40 | 10,3 +140

o e

P




PIEPARED BY. ALL-AMERICAN ENGINEERING CO. mas_ 1]

CRMCKEDIY_——— DU PONT AIRPORT - WILMINGTON, DELAWARE Mo0K. WO ————

PRIX o4 T il \?)\,‘\'—*‘v] / \ -2..\4’7\7 PR w1t REPORY WO
7V

Gl | |E |[aDle [BE S
- cA 24 3] 609

|
\.

e L .14 el kvl

i 4 c b | o

AT \;')::,‘ A ="{.:‘ HiZ) 82

<1 s S I PA R

S iz 45 || 8eeo

S lest | 3 5C b e

< C LA R N | er?

S P £ .27 f § i ]

'—, - 2—5- \)' ’,ﬂ;&‘f/j

A

%
v
2
\\l
N
4

Sl BRI JdZe L.t | 25¥0

Sz | ZF1 -] 132 o [0 | 1hE0

| Szifzzel] Lo e e |2

S22 Wi c 9

YA .40 VA 55C¢

S LS2 28 14
5

D2 2=l | 67 A~
YA .23 3
S3fzei | 40 +1C 2L
<2 2 Z¢ EPA 2 Waes
S%ijze .

S33] 2851 . ‘
Sz [z~ 52 as. [0.%] 1800

—r

P —




T T ——— T

ALL-AMERICAN ENGINEERING CO. mar 18
DU PONT AIRPORT - WILMINGTON, DELAWARE MooEL MO
vare_Ced. 26,]962 Cun*18 121,009 20 ol ooyry  wwomwo

e R |E laD & |E S
=

e[Sz o8 29 | 371100
Zel |\ AY ) | 4500
] LS & in 0 0
ol e -8 G2 [~15000
=l Lkl 57 \L 00

i L6 X
: 200 L% L3 L2500
A _ Lok AC 200
S e 2 136

=
J

PR .y -
i

R S ()CL.
k5=t

UESYR NS BN i
o sic | |eZs]| 4l ~92

K
(AW
(Y

r

3 £3lf' L’)‘J_é_,: =
el S21 2L | 120

R

A ito)
310
0
C

3580

{

,s_L} i L1
o . La
s 5e

‘\’*‘:':0

t izzc

- 07

G —.

i

Shog2ea | gt
ZLS3) AL
WSzl { - 4810
2 9% Jlzwan | | 2.0 el
Y MY 06 2130

, 27 e
A 20 - L —
| see (23 t..40 . 60
S 47 .0l : ERE:
+.

%
<

-

3y \f\
M
N
Q

— N




ALL-AMERICAN ENGINEERING CO.
DU PONT AIRPORT - WILMINGTON, DELAWARE

ucl__ﬁ_

D& ¥ 1D (EKE) AC ] i EoSTWO_
> o L |AD | = E [ >
N B O TR B PR 21 29 11200
s 2¢4 7 AL 107 10
P - s = A P
g LA -3¢ i, Fodce
=l Lbo 1A i b0
L al Ltz 5 EUL)
NS V2 RS G2 I L ke
Sl ' &7 A Ry
< £S5 sl L3325
< [ zesT L6l —.0 TE S 4o
Sl 1227 A5 =. 45 ZES |30
—] 72910 | a0 - -3 |eno
4 YN ! it.7 O
< 244 Lo . 1" -
STC e 25 Rl
N = AL 2500 ]
B 22 =60
S3A e 0 i o
2 S2f L +.2% )T
ol sen 57 z
W Sze 2] ] LD 985
e Y , - »\k,./ Bise)
L NSRS .12 ~ 207 - 2480
W _232]23.7] .02 +.]b i #3050
R ' 83 oS i 1750




PREPARED BYoe ALL-AMERICAN ENGINEERING CO. ,,._g;___~8_(_9_
DU PONT AIRPORT - WILMINGTON, DELAWARE MoDEL MO,
oare otz el VoM 102401 b - PRPORT NC,

e Je R At e B S

S’ B 29 | ZAe
R Ly e B )

- : 3 - O l"‘ \f\i C‘

s - A e

Sl o -7 4265

N A7 e

- L o~ [ R ey
!

- \r - - Sa -‘-./:/T )
S i o 1., 0SS
- Dl . - -~ =
~ 2 7, - .o
> Z =
el N -— - o
Sl i~ - -l

o - Y
S 07

. 1
S i i
-

e SRR B o [
SR .
~ - N
St “e :
4 =
o - B =
V,‘. as i [ — L ]
€ i -k 3
= \
L
|




ALL-AMERICAN ENGINEERING CO.
DU PONT AIRFORT - WILMINGTON, DELAWARE

(:—-7'4‘ \ s

L

" el

PAOL__:E_L__

) - = Z = el
> lvw |y (v lab s |8 | =
S - 3 H N b i
8 i | ] "
- - - ta > 1] 38R0
oo - — -y ~
- B ~ - 1.1 ~
i . -~ [ ST A
' L ~ e
. T T
L. b A -t
- s : R 4Le
S O3 o
< - - .00
i o -1 s lidor
- 2 — L2 - - L
< 2 : A 120
T 1; \ i - 1 .
w2 L Hlt s
- Cemm A
.‘ - - ¥
~- 7 b s
I = Z
N : .17 ! 740
= | -z Y
S -l =282
¥ pe 12 Fo
- ' ~ ———" - : %

i o




 —— -

ALLAMERICAN ENGINEERING co. ~ "e—8Z

DU PONT AIRPORT -~ WILMINGTON, DELAWARE HODEL ¥
Cu-¥e2 (A4onw) &6 7 fe | swemrmo
— 1
L |R |ADle |8 1S ]
N |4 271 | zspo
P A w1 | 2560
= 141 W L)
v =2 _10.% -9450
A L A2 | | 7e3o

L o7 530
vl A5 A R o 8520
S14. * i iy = 3920
< - . i Lt \ 6520

511“ 5 20571 ML Gl T a L C2A5 | -
deleiel-l gipg [y29 | | 0% P 2u5 |~ e

.- lzeid] A LS 102 | \nSn
A A 05~ 6.7 | nse
Si | 784 T . w3 | o

e i 5 o
Sl ' Walel| A8 3760
.7\'"-“ L ;i(’" . L’_'__E‘ 5 3.20

S5 ‘- L0 =1 2470
Yo i . :"_,C;/ . '3."\’ 5900

SN L0 A 880

.08 2620
- < ,QC F Ll ~ 840
Sy N I ~.17 “4100
2ol 2ge Vgl T +2280
= b B3 - & I~ 2850

N e

o




, s
ALL-AMERICAN ENGINEERING CO. e A

DU PONT AIRPORT - WILMINGTON, DELAWARE MooEL MO
I G 171912 R A AT L —

Wsa | o se | 29 lezzs
] e .1 | 2eiC
= T
17 o) O
e |- 45 1) 222D
b Fent
A NS 520
i - s
e IA D

-~ - - RES
22 |- b= I, |= 0
PO T 6.3 A
A e KO Il Y
bl | © : 5
GE|© 9
R R A L 15650
e Y

s
<
[,4/
;D_Ef!
1
g

.50 .H ; :):" {
40 | L %0
0] 2

8
3
N\

- bR

S
I
>

2o | LIS 3 2550

B3 |~ 07 . |-2500




ALI-AMERICAN ENGINEERING CO.

DU PONT AIRPORT - WILMINGTON, DELAWARE

PAGE. __A‘__g —-

MODEL MO

b2 62 Ry 24 (54 WD 60'nl{ Coder:  mwemmo
| ¥ |Fe | BL|AD | < | E S -

i 2990 | \,. 2 Ny 21 |361e0

=2l 2269] \.e0 15 L | 3070
59 \ A5 4 i o

5i0 WoZ | 1o | =20 |22 | - 16380

S y L2 9] 56 10150
Sz §12864) i |(14#0]| 50 §950

L Oi2 12896 42| 2060| 58 12400

Sk 1w 1720] %7 [ le630

S5 _f289¢€] 47 13320] 19 11950
s1T o s NG, M 285 L

A8 S18 [ ozq] .32 5 2o |mguen
LSg J8eg ) 142 0 (0.5 L 1)0

vl o2l 1289¢] |50 05 (0.7 | 1192
szz 2863 Wi 2 )
©23 || 28¢9| 1% 9, o

sze ¥ AL .30 eL50
S22 |99 27 6100

<24 & : 24i5)

Y&} .21 B i $520

2| S2A 2869 50 9 : 2:49
Y1 32002696 ] 4D 122 3980

s3 | ¢ 0 -5 — 11620

S32012¢9¢ | a5 1es2 =32 153 T5429
557 12869 | 9011858 LU | 3980 , 4020
L3y 2861 | .87 07 i [

I W




meASNX———  ALL-AMERICAN ENGINEERING CO.

CocxED 3Y DU PONT AIRPORT - WILMINGTON, DELAWARE MOOT. X0

wm CET 28 (9637 7 wos  v212600 Lis) ®oRY O

RN FELAD € [ |5
S ) 182 45¢
Z) - - 1] H 1700
A 44201105 -2z |isg 42360
¢l & +:15 2740
S| i £ 0S t| 4is0
(; +:22 2940
70 Z +:5€ 11150
gL b + ok 1180
9] +:3 19300
I -
I < § DPELETED —
1z lewr| 33 ~7) 162400
Bl 3 -/ 210
4 1:0% 4 479
5 - o hd
16 So. ] Q
N % 6610
&l = ‘5 4530
Ml o 02 a3
20 = 45 10459,
ul 6T el 11360
2 N 3320
72l <2 T 133320
4 =2 R +3%rJ
A I ' LA
U 33 2 Q

DR N




B S B R N

Je
mommar_ o7 KII AMERICAN ENGINEERING CO. v 36

CRECERD BY. — _, DU PONT AIRPORT - WILMINGTON, DELAWARE 2008 M0
mr 2T 29000 Rogy w26 (Y= [(GQKUoTS ) WET s
P TWARY

& K Kc | F2 4D | € E 5 |(40'c. c) .
57 2410 59 .63 | 3350

~8 2867 1:90 tof ["lio

59 A 68 | o o
EZ Ve LY 1140

Sri ! [-Go - 37 + 54910

S/t 2867 | |63 ti51 4300

ZiE J2erg] 1.40 +58 2409

Si4- 1 1 | tef 23 66%0

Si8 |25 %7 +:30 1950

| St | Jlouk,  Ne R - —

S17_12910% 14%| €335 |- .45 SYTETY)
SIS _fjoet| 32 ~5% 47704
517 2869 | 14Y L0% 60
T lzsde | 31 =) o
S22 2567 63 O o
sz Jl2geq | 19 = 0F (570
526 [ d ({43 137 50
_SZ:j_rmt ‘5'] +145 9550
s34 | oV O O
57’?._; v |-Z§ .{.;4')/ 43900
| 52 qus_ 9 50 +'{Sr gL v
1530 _J1896_| -9 A ] 3960
(S5 )| ¥y |91 -'2% - 9320
1522 1890 | 175 - 3% -15420
1533 J15¢q | 1.6¢ F 2l 40 29
RIS H AT o) o

e e o el




mosmy JC

ALL-AMERICAN ENGINEERING CO.

uﬂl_g_l_

CUECKED 5Y.- DU PONT AIRPORT -, WILMINGTON, DELAWARE WO KO
ol 21095%  gony g27 (¥ T12%0vk) 20! 0.p, wearm
G | K |[Re|Fe |l 4D € | E | S
151 2918 +:3 . 42952
2| Sx |l2s64 -5 -2560
2157 - i 0 0
4152 —] N . 1530
5l si] ; -3¢ ’ - 6440
| Si1Z- Jl2ts! 5 §-¢0
Tlsiz 197 w22 Y ~4700
s1Sid [ 3 I " YERO
21 S1€ Jzevg 201 6630
5] S.6 Ho No .o
1S 2910 -89 - 56002
le| S1% | rozs -5 ) 68994
Bl 519 2869 | 1042 |5 210
4] S21 [ze7% [1°3) 2210 |4 06 1328
15 527 7o ] 63 c 12
6 s23 J2efl |14 0 9
| s2¢ I |43 43 £25J
I 51_1 151 i) 8550
13| S34 Ca o )
2ol S2¥ {2 3¢ . §2590
211529 [2t8¢7 .50 |s5750 | «13 |148 ~7192
4 S20 Jesob | o7/ ./ 3900
13 S31 J=2.25 -9/ e -1 5932
U] S3% =20 (78 - ~lsuzo0
18] 5% 254 /5§ +115 2$76
26| 535 [2569]. 8/ 4 Q




noamw JC K11 AMERICAN ENGINEERING CO. oz 3=

CHECKID BY DU PONT AIRPORT - WILMINGTON, DELAWARE wobEL Mo
pa OCT 30 (P67 Runy # 28 \//,'1@.4, leds, ) WEFORT KO

G < Re | Fz| 4D} & E S
| 87 ]2 L43¢
2| s¢ a 0
2| 59 N 4]
¢l s/¢ F22 +| 4030
S8/ T+ T.3700
il s/2 > 3740
JIKE .Z-_ Y$ 600
IRV /2 i2]e
Sy ./ 3318
L S/¢& 2 no KcC. °
yl 5 12910 10. [4170]-1- 0 25— {19000
I - 5L —| 15300
12) S19 s 68 040
Kl Sz ' 0% 4417
1§ Sz 0 i
6| 822 ¢ J
171182 @ (o ]
it[Sz7 2y t. /310
17 S3Y 2] o
1w S2€ e/ =360
21| SS9 A -
71| S3¢ -10% o
2 IRE] - 2
7 e2g s = 7540
2| 3% +/ 11/9/¢0
# sz 0 °

1

GPO 944066




